Background
==========

Myelolipomas are benign tumors consisting of mature fat interspersed with haematopoietic elements resembling bone marrow. Extraadrenal myelolipomas are suspected to arise from uncommitted mesenchymal cells. Their occurrence is thought to be influenced by haematopoietic growths factors, which mediate the recruitment of pluripotent haematopoietic stem cells \[[@B1]\]. They are rare findings in almost all domestic animals and are detected occasionally in the spleen and liver of aged dogs and cats \[[@B2]\]. In cattle and dogs, they occur infrequently as incidental findings in the adrenal gland \[[@B3],[@B4]\].

In most cases there is no clinical relevance of this haematopoietic proliferation, but large tumors may cause clinical signs as a result of a mass effect \[[@B5]\]. Albeit listed as a tumor in the current WHO-classification, the classification of myelolipomas is under intense debate as it is not clear whether they represent real neoplasias, or rather ectopic proliferations, hamartomas or choristomas \[[@B2]\].

Epidural myelolipomas have previously been described in a Siberian husky \[[@B6]\] and in an Alaskan Malamute \[[@B7]\]. The present report describes the third case of epidural spinal myelolipoma in a male sled dog. The diagnosis was supported by MRI including a fat suppression sequence and confirmed by histopathology.

Case presentation
=================

An 11.5-year-old castrated male Husky-cross was evaluated because of a 3 week history of thoracolumbar spinal hyperaesthesia. Treatment with phenylbutazone and prednisolone for 2 weeks by the referring veterinarian did not improve clinical signs.

At the time of initial admission to the veterinary teaching hospital, general physical examination only confirmed the thoracolumbar spinal hyperaesthesia. Haematological parameters and radiographs of the vertebral column were unremarkable. Treatment with gabapentin and metamizol (Pyrazolone derivative, Non-Steroidal Anti-inflammatory Drug) was initiated.

Three days after initial presentation, the hyperaesthesia progressively worsened and the dog was presented again. As compared to initial presentation, the neurological examination revealed that the thoracolumbar spinal hyperaesthesia had progressed and was severe. Additional mild proprioceptive ataxia in the pelvic limbs was consistent with a T3-L3 spinal cord segments localisation. MRI was obtained under general anesthesia using a 3.0 tesla scanner (Achieva 3.0T, Philips Medizin Systeme GmbH, D-22335 Hamburg, Germany) (Figures [1](#F1){ref-type="fig"}, [2](#F2){ref-type="fig"}, [3](#F3){ref-type="fig"}). Anesthesia was induced with levomethadone, diazepam and propofol and maintained by administration of isoflurane in oxygen-nitrous oxide. Results of CSF-analysis obtained via lumbar puncture were unremarkable.

![T2-weighted sagittal MR image (cranial is to the left) showing an iso- to hyperintense epidural mass (arrows) compressing the spinal cord at the level of L1 (star), for orientation aorta (A).](1751-0147-55-28-1){#F1}

![**a: T1-weighted transverse MR image (without contrast) at the level of the L1/L2 intervertebral disc space.**Notice the predominantely hyperintense signal of the mass (arrows) with areas of mixed intensity. The mass is displacing the spinal cord (star) to the right. **b:**T1-weighted transverse MR image (post contrast) at the level of the L1/L2 intervertebral disc space. Notice the predominantely hyperintense signal of the mass (arrows) with areas of mixed intensity. The mass is displacing the spinal cord (star) to the right and does not contrast enhance. **c:**T2-weighted transverse MR image at the level of the L1/L2 intervertebral disc space. Notice the predominantely hyperintense signal of the mass (arrows) compared to spinal cord parenchyma and the hypointense signal compared to the nucleus pulposus (NP). The mass has areas of mixed intensity and is displacing the spinal cord (star) to the right.](1751-0147-55-28-2){#F2}

![**SPAIR sequence transverse MR image at the level of the L1/L2 intervertebral disc space.** Notice the hypointense lesion (arrows) compared to the spinal cord (star) and nucleus pulposus (NP).](1751-0147-55-28-3){#F3}

T2-weighted sagittal MR images showed a heterogenous epidural mass, hyperintense compared to spinal cord parenchyma, but hypointense compared to CSF/epidural fat signal. The mass was extending from the cranial aspect of the first lumbar vertebral body to the cranial aspect of the second lumbar vertebral body and compressing the spinal cord (Figure [1](#F1){ref-type="fig"}). The T1-weighted transverse MR images (without contrast) revealed an extradural left sided lesion compressing the spinal cord to the right side (Figure [2](#F2){ref-type="fig"}a) There was no enhancement after administration of Gadolinium based paramagnetic contrast medium (Figure [2](#F2){ref-type="fig"}b).This mass was hyperintense to the spinal cord on T1- and T2- weighted images, hyperintense compared to the nucleus pulposus in transverse T1-weighted images (Figure [2](#F2){ref-type="fig"}a) and hypointense compared to the nucleus pulposus in transverse T2-weighted images (Figure [2](#F2){ref-type="fig"}c), both with moderate degree of heterogeneity. The mass was hypointense compared to spinal cord parenchyma on a fat suppression sequence (Spectral Adiabatic Inversion Recovery sequence) (Figure [3](#F3){ref-type="fig"}). The vertebral body of L1 seemed mildly hyperintense on T2-weighted images (Figure [1](#F1){ref-type="fig"}) and was hypointense in SPAIR. Because of the hyperintensity in T1- and T2- weighted images compared to spinal cord parenchyma and the hypointensity in SPAIR, the lesion was suspected to be primarily composed of fat tissue.

Differential diagnoses for the MRI findings of this dog were idiopathic epidural fat inflammation, epidural lipoma and epidural myelolipoma.

Based on the MRI findings, the progression of clinical signs and the unknown prognosis the owners elected euthanasia. At necropsy, an extradurally located reddish mass of about 2.5 cm in diameter was present in the vertebral canal at the level of the vertebrae L1 to L2. There were no morphological changes of the vertebral body. Histologically, the mass in the vertebral canal was poorly demarcated by a discontinuous fibrous capsule and consisted predominantly of mature adipocytes and cell rich areas. The latter were composed of haematopoietic cells of the myeloid, erythroid and megakaryocytic lineage in proportions equivalent to normal mature bone marrow (Figures [4](#F4){ref-type="fig"} &[5](#F5){ref-type="fig"}). In addition, the mass contained multiple small bony spicules as well as fibrous septae. Acute haemorrhage and haemosiderophagia were evident, predominantly in the periphery of the mass. The corresponding spinal cord segments as well as adjacent parts caudally showed moderate degenerative lesions consisting of dilated myelin sheaths, spheroid formations, and myelinophagia. These findings led to the diagnosis of an epidural myelolipoma.

![**Dura mater (DM) of the lumbar spinal cord with the adjacent mass consisting of adipocytes and haematopoietic cells with fibrous connective tissue (stars).**Perifocally, acute haemorrhage and haemosiderophagia are evident (arrows). Hematoxylin and Eosin staining.](1751-0147-55-28-4){#F4}

![**Higher magnification of the mass consisting of mature adipocytes (A) and haematopoietic cells of the myeloid, erythroid and megakaryocytic lineage.**Hematoxylin and Eosin staining.](1751-0147-55-28-5){#F5}

MRI was especially useful in determining the underlying cause of the clinical manifestations and source of the dog´s thoracolumbar spinal hyperaesthesia and proprioceptive ataxia. Particularly the fat suppression sequence, because the hypointensity seen on this sequence is most compatible with the lesion being predominantly composed of adipose tissue, lead to the suspicion, that the diagnosis could be lipoma or myelolipoma. SPAIR is chemically selective and in comparison to a chemically non-selective fat suppression technique such as STIR (short T1 inversion recovery) only the fatty tissue is inverted, which is an advantage of this technique. It is useful in cases where water-based tissue lesions may have a T1 similar to that of lipids, because the non-selective scheme of STIR, in which the inversion pulse affects all tissues, can provide misleading results. Myelolipoma (*myelo-*, for marrow, *lipo* for fat and *oma* meaning tumor or mass) is a benign tumor-like lesion composed of mature adipose (fat) tissue and haematopoietic (blood-forming) elements in various proportions \[[@B6]\].

In the more common human adrenal myelolipoma a hyperintensity in T1- and T2-weighted sequences may lead to the suspicion of a myelolipoma \[[@B8]\]. The haematopoietic tissue is hypointense in T1-weighted images and hyperintense in T2-weighted images. The nonuniform admixture of fat and marrow elements also may result in an inhomogenous appearance on T2-weighted images \[[@B8]-[@B11]\].

Idiopathic sterile pyogranulomatous inflammation, leading to a T2-weighted hyperintensity of the vertebral body and spinal cord is an important differential diagnosis to the MRI findings and is known to cause spinal cord compression in Miniature Dachshunds \[[@B12],[@B13]\]. Another differential to the MRI findings is an extramedullary haematopoietic tumor which may look identical to an extraadrenal myelolipoma, and has been described to cause spinal cord compression in humans \[[@B14]\].

To the authors' knowledge there are only two published cases of epidural myelolipoma in dogs \[[@B6],[@B7]\]. Only one published case of an epidural myelolipoma with MRI in a dog exists \[[@B6]\], but without a fat suppression sequence.

Interestingly, there are some similarities between the cases described and the case presented herein: the dogs were all sled dogs of the same age and gender, a male Siberian husky (11 years), a male Alaskan Malamute (13 years), and the presented male Husky-cross (11.5 years) and therefore with a close genetic ancestry. Together with the Samoyed these breeds descend from the original sled dog. The lesion sites were also similar, namely at the level of L1 and L2, and from Th13 to L3 in the Alaskan Malamute and Husky-cross, and in the Siberian husky, respectively.

Conclusion
==========

Myelolipoma can occur epidurally and cause signs of proprioceptive ataxia and spinal hyperaesthesia. MRI is particularly useful to determine the underlying cause of this myelopathy. Particularly the fat suppression sequence is beneficial to identify the mass as adipose tissue, which predominates this lesion. Myelolipoma should be a differential diagnosis in cases of extradural spinal cord compression.

Everything performed was wanted and approved by the owner of the dog and no experimental research has been performed.
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